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April 1, 2016

Southwest Gas Arizona Research
2015 Summary Report & 2016 Plan

Apr. 16 - Mar.
Description 17 Funding
ACC approved Research and Development funding $688,712
Operational Technology Development (OTD) $ 330,155
-OTD Annual fee $330,155
NYSEARCH $ 191,690
-Annual fee $44,021
-Ref. No 32- Emissions Quantification Test Program
$28,188
- Ref. No 34- Design, Construction and Testing of
Magnetic Flux Leakage (MFL) Sensor for Inspection of
Bends in Unpiggable Pipelines - Phase Vii-b $43,254
-Ref. No 35-Odor Detection Threshold Study
$24,872
-Ref No. 36 Standoff Gas Flow Imaging and Analysis
System Proof of Concept $38,691
-Ref No 37- Development & Testing of RFID Tag for
Coiled PE Pipe $12,664
Other $ 47,690
-Ref. No 38- Temperature Study $47,690
Total Dollars Allocated| $ 569,535
Available Dollars| $ 119,177

Apr. '15 - Mar.
Description '16 Funding
ACC approved Research and Development funding $688,712
Operational Technology Development (OTD) $ 399,156
-OTD Annual fee $330,155
~Supplemental OTD funding $69,001
NYSEARCH $ 70,376
-Annual fee $44,021
-Ref. No 32- Emissions Quantification Test Program $10,393
-Ref. No 33- Hardness Testing — Feasibility Study with Robotic
Platform — Phase Il $15,962
Other $ 219,180
-Ref. No 38- Temperature Study $76,991
-Ref. No 39 Joint Industry Project (JIP)- Improved In-Situ
Determination of Pipe and Weld Properties $14,161
-Ref. No 40- Keyhole Tool $17,976
-Ref. No 41- Picarro Surveyor $110,052
Total Dollars Allocated| $§ 688,712
Available Dollars| $ -

Note: Southwest anticipates using all available doilars as appropriate

R&D project proposals are received.
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Southwest Gas Arizona Research
2015 Summary Report & 2016 Plan

Ressarch Apr. "5 - Mar. '16 | Apr. 6. Mar. 17
Ref. No Organization/Project Name Performer Project Description Potontial Benefits to AZ Ci Status Funding Funding
Operations Technology
Development (OTD) Pragram
Dues (Project Allocation and
Administrative Costs, Subtotal QTD Alfocation $399,156 $330.155
Carry over from previous year -$19,994 -$124 490
Refunds $559 $0
Total Available for Allocation 379,721 $205,665
Tas Technology
OTD Administrative Costs institute (GTY) $29,9%0 $24.762
This project has an economic benefit:
Develop an inexpensive and repeatable device PR R " Phase 2 further develops the lechnology to accurately quantify the leak
(1.14.d} Field Measurement of that can provide a course measurement of the This will assist in pr~9r|t|1|ng the repair of rate of non-hazardous leaks. This work will make improvements on the
1 GTI . ! N grade 3 leaks by their rate of emission and p $7,337
Leak Flow Rate Ph2 gas leakage rate in the field while investigating this leak rate information can also be used in | 2Pf1@ prototype developed in phase 1 and upgrade the technology to
lsaks on distribution piping. prioritizing segments for main replacement allow increased accuracy, precision, lower cost, and ease of use.
rams.
This project has a safety benefit: A test plan has been established. Three manufacturers were selected
. . based on market share and performance in previous test phases. Tier 1
Possibility of additional level of natural gas  |,yiy test up to 756 RMDs (252 from each manufacturer) as ‘out of the
(1.14.g) Evaluation of Condust a testing program of commeroially leak datection. box™monitors. Tier 2 will test up to 279 RMDs (93 from each
2 Residential Methane Detectors GTI i i ial methane detectors, both er) that are with an jr referee sensor and $3,669
(RMD) - Phase 2 domestically and internationally. alarm monitor. This bundled unit will continuously fog discrete values for
both the methane level and the alam status. At the end of the test
period, each detector will again be tested to verify performance over the
pilot period.
This project has a safety benefit: Staten Island was chosen as the survey area for the comparison
because it has a combination of older castiron gas mains and newer
’ Enhanca the cycle time to complete leak plastic gas mains. For the analysis, both Picarro and National Grid sent
' ! Demonstrate that the use of Picarr Surveyor _ [ rveys. The expected increase in the leak survey reports to GT! over a period of four winter months. These
3 (1.14.h) Picarro Surveyor Winter | ;o ang g, [enhances the effactiveness of winter leak patrof i of surveys will directly enhance |jeak reports were analyzed, If was concluded that the Ficarro Surveyor $7,387
Patrol Implementation in |d§qt|fwng cast iron main breaks due to freeze public safety, successfully demonstrated the merits of its automated survey process by "
conditions, identifying more gas leaks including the cast iron main breaks due to
freeze conditions in the same amount of time. A Final Report to be
Proviga an evaluation of pogential systems to [ This project has a safety benefit: An initial o search pr o new i on sewer
. 4ca work n corjunction wih various types of he ootortia s oo camera technology. This, along with discussions with experts in the
4 (1.15.d) Improved Camera GTI trenchiess pipe ion techralogles, © potential to prevent futurs cross bores. [, ciry, indicated that there is ltte that can be done to improve this $3,668
Imaging to Identify Cross Bores E\cludm? the ;Jss of Honzomar;l Directional " without " y o
rilling (HDD} equipment with drilling mud, and " - e
still be able to positively identify a cross bore. several potential altemative platforms were identified.
Devaelop prototype ifrotspec(ion tools capable of  |This project has a safety benefit: The development of two tools continues. The first is an external
identifying non-conforming material in legacy N iy o
(2.11.m) Identification of Nor- HDPE 7000 and 8000 pipe used for gas mains  |identification and removal of non-conforming :f;f,;’:; ;ﬁ’;ﬁ:ﬁ:ﬁ:ﬁgjﬁﬂﬁ:’; ‘(;3 Pt 'T;fédﬁfieiﬁsd
5 Conforming High-Density GTI and services. Internal and external inspections  {small diameter HDPE pipe services. The second tool is an infernal ultrasonic toof that will gllow for the . $339,468
Polyethytene (HDPE) Pipe tools are to be developed to simplify detection of exarmination of active service lines, The extemal tool befa unit has been
non-conforming pipe relative to normal HOPE tested and appears promising at this time,
1P,
Develop a functional set of improved, up-to-date [This project has safety and economic benefits:
guidelines for PE pipe and fittings that take into
{2.14.8) Guidelines{Best laccount current tooling and praf:tioes while Enhalncerver}l of fusion execution for better Information from survey results was combined with data from previous
6 Practices for Scraplqg GTl addres_smg (h_e yanab!es fassoclated with fx{smn consistency in performance. [projects and a test matrix for the pertinent tools was developed. Scrapers $922
Polyethylene (PE) Pipe and execution. This investigation ard the resulting were ordered for festing,
Fittings guidelines will create a greater understanding of .
the variables and practices, which will lead to
better fusion consistency/performance.
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2015 Summary Report & 2016 Plan

Research Apr. "5 . Mar. '16 | Apr. 16 - Mar. "17
Ref. No Organization/Project Name Parformer Project D Potential Benefits to AZ C Status Funding Funding
This project has safety and economic benefits: j B . j
GTi worked with MBW fo design a Windows-based inferface that is
Upgrade the capabilities of the Soil Compaction acceptable to the utifities and allows for easy data transfer in a database-
Supervisor (SCS} to make it compatible with Ensure that compaction is being performed resd}f !orma_t. Havfng this user /’n!erfsos‘ allows the users to reyigw data
modsm information systems and data capture property (quality control) and snabllng a utility both immediately in the field as well as in the back office, providing the
7 (3.14.a) Soil Compaction GTIMBW inc as well as more user frisndly through to validate proper ity for further analysis. The application was buitt according to the $2.622 $1,762
Supervisor Enhancements " |better data logging and reporting capabilities. specifications of the SCS demo prototype; the final prototype was not " '
initial efforts will also be investigated to available during the course of this work. There is potential for further
determine the SCS's ability to be correlated to a appiication development once the prototype is finalized. The Windows-
standard proctor valus or range. based application has been demonstrated to the project sponsors and to
MBW for consideration in future development.
(4.13.c.2) Pipeline and This project has safety and economic bensfits:
Hazardous Materials Safety Build and test an EMAT sensar prototype to N Develop a bi-directional EMAT sensor that can be used to assess small
:d‘""'"'f"f:'c"" (?H¥SA)§'S°‘(’°' detect and quantify wall loss and fongitudinal Rmf’f::;:su‘:‘l’“ ﬁ:;:ztg‘ge‘r’a':f‘""s;:‘jm {o|diameter and unpiggabie pipelines containing reduced diameter fttings
8 lagnetic Acoustic Transduce aTl cracks in metallic pipss. The sensor will be used n using perating p and other restricting features, Phase 2 focuses on constructing and $7.337 $7,337
(EMAT) Sensor for Small B L di . Allowable Operating "
y . " 0 assess small-diameter and unpiggable pipes testing the field-ready prototype based on the bench-scale prototype
Diameter and Unpiggable Pipe cantaining fitings and other restricting feat ure (MAGP). that fully developed and tested in Phase 1,
Phase 2 Construct and test field +] Ng! nd of r restricting features. sensor that was successfully developed and tes! n ase 7.
ready prototype
This project has safety and economic benefits: [ The work in phase 2 created the Finite Element Analysis (FEA) critical
flaw data and collected Probabifity of Detection (POD) data for EMAT and
This project is the third phase of the programto JReduce the cost of retesting pipelines that Acoustic Resonance Technology (ART) sensors, Phase 3 will creats the
(4.13.d) Hydro-Testing identify and validate inspection and assessment |have been using historic operating pressure to crmcsl flaw curves fo aliow a comparison to In-Line inspection (ILi) foo!
9 Alierr;alivs Program - Phase 3 GTI technologies that are equi toa 1.25x ish MAOP. The delf of Phase 3WIII be atool that
o9 MAOP hydro-test for the proposed Integrity operators can use to trate eq fo a hydrotest
Verification Process (IVP) compliance. for a specific pipe segment. Amencan Gas Assodialion (AGA) and/or the
appropriate will be fted to ir the
resuilfs of this project,
This project has safety and economic benefits: [Past research has proven the abifity of surface indentation techniques
Develop correlation factors to relate surface such as stress-strain microprobes and hardness testing to accurately
(4.14.c) Surface Indentation for properties to actual material properties to allow |Reduce the cost in the pipe ine material properties of pipes within a localized area, but
10 Material Characterization a7l surface indentation technigues to be used for  |material properties (s.g., strength) of steet variations in material propemes through the wall are problematic for local
Cormelation of Surface material property validation for pipslines. The  Ipipe for pipeline integrity interrogation /nlervals will bs
Properties Based on Vintage correlation factors will be based on pipe vintage ped to alfow op to use surface i by
by decads. applymg correlation factors to pipe malerials that may have Ihrough -walf
Provide a porteble and field-hardened ultrasonic | This project has safety and economic benefits:
(0ol to reliably inspect PE butt fusion joints in a y . Work in phase 2is underway. The project sponsors were surveyed and 6-
ge:'aetro“:lﬁnmm The c:’ervi:‘:’m:;s: rﬁqulre the Enhalncemari\:‘ of fusion execution for better inch high density polysthylens (PE) pipe was selected as the pipe for
11 {4.15,a) Field Ready Butt Fusion &7l wgvefoms' t ultimatel roviZe a good of bad o development of the first prototype system. The design and construction
Inspector Phase 2a (2b) ot indaor The oo, ot recarig Jito or o of the prototype efectronics have been initiated. The softwars to callect
folq calbretion. ho Bioabbsah and process data is being developed. A fist of but fusion joints needed
o/ cajbration, howsver it may require a for calibration has been developed.
verification standard to confirm proper device
functionality.
This project has a safety berefit: RFID tag instaliations were completed for the 3M Marker Ball, the
To conduct a testing program to compare the ' . Bemtsen Infra Marker, and the Efiot Marker System. Programming of
(6.14.3) Radio-Freguency rformance and features of mult Iep;FID ta Enhancemant of locating and tracking tags, along with user experience and impressions, were recorded. Assets
12 Identification (RFID) Testing GTI pelulions for locating and trackin F:Jnder rour?d natural gas underground assets. targeted for RFID tagging included a mix of steel and PE systems from
Program ::sels 9 9 9 existing pipe test beds in addition to available tiity hook-ups (gas,
g slackric, and water). The project team is in the process of localing,
reading, and testing all installed above and below ground tags.
Develop standards, guidelines, and technology |This project has a safety benefit:
(5.14.d.2a) Tracking and for tracking and traceability of transmission pipe. o ! )
Tr‘ace‘ability for Transmisslon- The results of this project will provide the Improved tracking of transmission pipeline Phase 1 identlfied data collection requirements, developed barcode
13 Phase 2a Standards for Mill Test GTI |ndusl(y wn_h a standardized approalch for information for integrity management. Iabel/ng specifications, and creafad a design docu_menl for field data
Reports (MTR) and Coating caplynng pipe, appurlena_nce, welding and ) collection so_ﬂware. quse 2a m_l/ create standardized forms for MTR and
Reports, Rev coating data. Phase 2a will cregte s!anqardlzzed factory applied coating information
: forms for MTR and factory applied coating
information.
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Research Apr.’15 - Mar. *16 | Apr. 16 - Mar. "17
Ref. No Orgar roject Name Performer Project Description Potontial Benefits to AZ C Status Funding Funding
Devglop field processes and _asoﬁwa_re This project has a safety benefit: The program results will provide the industry with a standardized
2pplication capable of recording quality control . o approach for capturing pipe, appurtenance, welding and coating data.
) informalion to properly document the welding - mproved tracking of ransmission pipeline | 720 oo o <005 ST aligning the planned software
(5.14.d.3) Tracking and processes common to steel gas transmission information for integrity management. . py )
14 Traceability Welding GTI |iine. The project will address welder archilacture with the data collection sofware currently under $3,669 $3.239
Traceability Phass 3 o fiE weld " in phase 2b for manufacturer information. The next step is ’ b
fller motal co}\trol and the essential variablés to cneate a mobile application based on open standards. An advantage to
defined for sach v}sld procedure used in the this approaoh is that th‘s application users will have access to both data
field collection workfiows within the same too!.
This project has a safety benefit: Phase 2 will build upon the success of the Phase 1 o produce an
enhanced software and implementation blueprint for the Construction
Improved tracking of fiefd i ion for itoring (CCM) system. The CCM solution developed for
{5.14.n.2) Construction Deveiop and test a risk, compliance and cost integrity managsment. Phase 1 demonsirated the effectiveness of this system and approach.
15 Comptiance Monitoring System GTI management solution - Risk and Corrpliance Phase 2 seeks to enhance the effectivensss of this solution in four key $7,3387 $7,337
Ph2 Assurance (RCA), including design objectives. areas: 1) Refine implementation and integration with company processes
and systems, 2} Incorporate knowledge management tools within the
inspection tablets, 3} Extend RCA into other operations activities, and 4}
Enhance the application of stalistical fools.
This project has safety and economic benefits:
To identify field-frierly methods to determine if I
a steel main is plastic inserted. The method |/ MProved accuracy in P":WI'""”F‘ hard ';’ dﬁf‘d Identify field-friendly methods to determine if a stesl main is plastic
6 (5.14.t) Methods to Detect - needs to be external and not require a high level zzi‘:;g‘::s'l’f;’:f‘i’nr r:a‘::d":gw'?na Mon, | insertd to provide tool toincrease safaty in the field. The method needs s445
Inserted Plastic in Steel Mains of training. if commerciat devices are identified, 0 Do MRPIS to be external and not require a high level of training. If commerdial
initial feasibility testing of these will be operaling distribution pipslines installed using | oyices are identifid, intat feasibility testing of these will be performe.
the insertion method (inside steel main).
performed.
Create a multi-year program between natural This project has a safety benefit;
gas distribution companies and the Department B .
5.15.3) Cybel . of Homeland Security (DHS) to address the high |Reducs the risk of any cyber-attack to Lwnﬁ(z) V’;‘.”:‘s',wpf w{srls he{d;«s/th E?HS a/_1d reﬂ;sponsogéo rev:st and
17 (5.15.2) Cybersecurity ol priority cybersecurily issues of participating  |distribution system. identify alist of potential projcis to investiyale further. Proposals have $11,006
Collaborative been prepared for three of the technologies and the sponsors are
members through a focused outreach and deciding which ones to develop further.
education process and a technology evaluation o P :
and transfer jnitiative.
This project has a safety benefit: Fourteen (14) existing fittings that are currently on the market that are
Review currently available PE access fittings similar to the desired specifications were identified. They consist of nine
(6.15.c) Review and Gap that allow entry into a live gas main, and perform| The access fitting allows for the use of camera | “access” fittings and five transition fittings that have similar characteristics
18 Ar;aly.sis of PE Access Fittings GTI a gap analysis with respect to gas utilities” and line locating tools whlch will have an to access fittings. None of these access fittings satisfy all of the desired $11,006
needs. Based on those needs, to developiinitial |impact to reduced and ion ions of the sponsors ana, therefore, further design work in
design/requirements of PE access fitting. costs. conjunction with the manufacturer may need to be done. Final Report is
being prepared,
Develop a "tee helmet” to protect various fittings [This project has a safety benefit
(i.e., plastic service tees) from accidental strikes . . P
19 :—fel’risdl) ‘Ere;/::ﬁ];;n:’rgééliao:ee GTI during construction excavation, which can result {Enhanced the protection of service tees and ':rg?:{yc;g t;:; gzs;ger‘llev;ﬂol;/g:jbeﬂy be developed and if approved, an alpha $3,669
in damage to the tee and cause a subsequent  |reduce third party damage. .
leak.
Evaluate technologies for a rugged sisstronic  This project has safety and economic benefits: {npul'was solidtadlirom the sponsors, and gt/eas( two cqmpanies were
) tag that can be attached to a fire extinguisher . ) ) identified that prawd's §0Mars _Ior the tracking of_ inspections Qased ona
20 (5.15.¢) Evaluate Inspection oTt and possibly other devices used by utility crews Enhanced_the ltracklng of inspections barcode or efectronic identification affixed to the item. The project team is $3,669 $3.669
Alert Tag for Critical Equipment o alert personnel when inspections or and/or calibrations of items used by field prsgan‘ng to test one of the systems. The system can scan barcodes " )
calibrali’:ens are dus. crews, (optical or electronic) attached to specific assets and provide an operator
N with the inspection status of the asset
 This project has safety and economic benefits:
. N A sponsor survey identified the types and sizes of fittings to sxamms The
(5.15.f) No Stub Service Lateral To develop a method of refiring a gas servios or |Tpg development of such a tool and process pro/,:z:t team is o};talnmg aJap: rou P maozgrs for eval
21 Refirement GTI other lateral type fittings wc(hgut leaving an will mitigate the potential for 3rd party damage | The is making fo the to allow for $3,669 $2,523
[©Xended stub on the gas main. during future excavations. English units and compatbillty with U.S. tee sizas
Create a program for evaluating and rating new |This project has an economic benefit: The program will be systematic and will provide utiities quantitative and
20 (5.15.m) Mobile Technology &TI field hardware (tablet and hardened smart qualitative resuits for purchasing field data collection hardware. A $7.337 $7.337
Evaluation Program phone dewces) that gas utilities can use for field [Enhance the selection process of mobile field [orioritized set of use cases has been developed with the sponsars to ' !
data devices, lguide the work,
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Research Apr. ™5 - Mar. 16 | Apr. 16 - Mar. "17
Ref. No Organization/Project Name Parformer Project D ip Potential Benefits to AZ C: Status Fundin Fundin,
This project has safety and economic benefits:[ )
(6.16.f} Improved Safe Improve the effectiveness of safe vacuum This project has recently been initiated. A vacuum excavation partner is
mpt
23 Excavation Productivity for GTI excavation with compressed air to equal the being brought onto the team through a subcontract and a survey is bein, $3,669
" and costs. g
Locating Buried Utilities productivity of hydro excavation. developed for the sponsors about their use of the vacuum-type tools.
(5.16.g) Enbancement ofthe Enhance the current DCP commercial device for | | Proiect has an economic benefit The initial step in the projct involves discussing the key data needs with
24 Dynamic Cane Penstromster &Tl acceptance and use for wmpacloon Ensure that compaction is being performed :ssponsors, Tlfha_data conirol unit mllbe'mndsm/z‘sd and functionality of $3,669
(DCP) Compaction Device rneasuremenl; of backfills in place of the properly (quality control) and enabling a utility | 7€ global positioning sys{sm (GP§) location and wireless data
Nuclear Density Gauge (NDG). to validate proper and transfer will be improved.
Keyhols technology provides access to buried | This project has an economic benefit:
ines through a hole approxi y 18" in The Keyhole Program held its recent biannual workshop for all members.,
diameter, This small size has many advantages [Reduced excavation and restoration costs. Utilities and manufacturers shared the latest information related to
including lower excavation costs, fewer required keyhole topics ranging from mains and services replacement programs,
% (6.06.2) Kayhole Project an resources as well as minimal impact and corrosion protection, the mumc/pal and regional pmcess approval. A $7.337 $7.357
restoration to pavement. This program evaluates number of new at the p. Plans
and demonstrates new applications for keyhole are being developed for the nexr Workshop and host site is bemg sought.
—{technology.
This project has an economic benefit:
Contribute to the progress of U.S. gresn buifding practices and rating
Better understanding of the role of natural gas |Systems by providing credible and unbiased technical data regarding the
lend-use equipment in reducing overall energy [benefits of source energy in reducing energy consumption and carbon
To callaborate with members from natural gas  |use. emissions. Through the CMIC program, technical experts are directly
2 (6.08.a) Carbon Management &7 land propane companies to address industry involved in technical committess and public review processes on full-fuel- $11,006 $11,006
Information Center (CMIC} issues and opportunities in the evolving arena of cydle analysis and bringing greater awareness fo the many ways the ' ’
source efficiency and gas emissions. direct use of natural gas can improve source energy efficiency, reduce
greenhouse gas emissions and fower energy costs for consumers. This
program provides operators and builders with full information on full fuel
cydle efficiencies and carbon dioxide (CO2) emissions.
This project has an economic benefit PRCI funders review and select the projects of interest to fund from these
(6.11.a) Pipeline Research Membership in the PRCI program and full Provide more access to research materials ;c;ﬂ's’:z;e;"Cg:;:zf,’;n?:sg:;g:;?’:nsnaizgiﬁgcgmggiy
27 %xgrmemamnal (PRCI) GTI :;;:luclf‘ag:_rl\lén(;?gr technical committses ";ac: oTDdand NYSEARCH have not and Pump Station; Meastrement, and underground Storage. OTD has $7,337 $7,337
4 9 . |pddressed. access to PRCI's library of reports and software. Currently ideas for
[roposals for 2017 are being identified and reviewed.
i i This project has an safety benefit:
I?g::::a d:l ::g"'s:::g’:m:{u:gsx:r the level pro Ongoing Phase 1 is developing a system to allow a leak investigator to
The devios will provide critical information to first[Provide ciitical information to first respanders |monior methane leveis at muliple points within a site under investigation.
responders and gas company land gas company personnel during The mvesn_galor uses a tablet or phone to see the gas va/us§ in real‘r;me,
28 (7.15.b) Remote Gas Sensing aTl personnel, allowing them to determine the lemergency situations. Phase 2 will develop an unattended methane monitoring device. This $3,660 $5.221
and Monitoring concenlrallion of methane, carbon monoxide monitor would be placed in the vicinity of a suspected (or recently ' b
and possibly other ke inéicalors inside ' repaired) leak to provide 24 to 48 hours of unattended monitoring.
s e, gy e Sructures foma Placement of the device would be at the discretion of the investigator,
safe d?gtalnoe ’ determined by the hazards at a particular site.
m;‘;‘:;:;icz‘féi:v‘:‘;?z;‘;‘;"asets by This project has an economic benefit: GT1 witl develop a fully functional prototype system for testing and
leveraging recent and emerging field-based |Enhance the data collection from field demonstrating & specific use case for
(8.16.a) Intelligent Field Data technology and ir ing lessons (i i y -
2 Collection Platforms erl learned from previous generations of field-based :fﬂ' ::f;”s”e’ 3::!:;:;;63 ”’rgtgsf’"g $3.669
applications. This “Smart Form™ development ot oot Lp: o Managsmenfe
effort will focus on compliance, utility asset, and y .
\ey risk-related data el‘; Y - Exposed Pipe Inspections
GTI will develop a process, visualization, and | This project has an operational banefit:
" reporting capability to support both operator as
(8.16.b) Remote Quality i Assistin |ncreaslng the inspection i y g in & ol
30 Assurance/Quality Control: aTl well as code regulations related to field based ~ data recordirg, and reporting of GT! will develop a fully functional prototype system for testing in a pilot $3.669

Fusion {nspection and Reporting

inspections. The use case for the system will be
focused on the capture of plastic fusion related
data ard required inspections,

plastic ﬂJsIOI'\S being performed by field
personnel.

project as well as initiate commerdialization of the protolype system.
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Research Apr.'t5 - Mar "6 | Apr. "16- Mar. "17
Ref. No Or ganizati ject Name Parformer Project D Potential Benefits to AZ C Status Funding
This project has a safety banefit: A methadology, implementation protocols, and case studies wil be
) _ . developed which will allow the operators to: 1) construct a padigres (i.e.,
Enhance :ata ?‘?"Yﬁ“{"‘fﬁ‘ llws es:; ":f' for | data source and quality) analysis of their pipsiine system database
- . " proper risk analysis that will be u; uantifying gaps, consistencies, default valus rationals, efc. 2) calculate a
31 (9.16v.a) Det_erm_mng Data GTl To develop a melhodology, implementation support management decisions. Thess ‘"]Healﬁ?’l,; %gx"ps on their entries at the i ) - data $7.337
Quality Implication protocols, and cass studies. decisions are related to pipeline integrity | sint and roll up to pipeline segment level and 3) fadilitate Risk
programs. Management aclivities by demonstratmg how the Health index can be
used to prioritize p and , data jon, nisk |
ranking, and unknown threat dstsrmmstlon :
$504,211 $370,651
OTD Balance Available I -$124,490 -$164,986
NYSEARCH
NYSEARCH Membership Dues $44,021 $44,021
This project has an economic benefits: A fests were and the is were
The project is intended to ensure that new P S, . discussed and finalized. From that work, the data that was acquired from
achnologies that are being applied to quantity [111s, Wi assist in pricritizing the repairof o, oo coroctod technology servics providers showed that there was
grade 3 leaks by their rate of emission and
Emissions Quantification Test methane emissions from handheld, mobile or |y Lt e o can also be used in |10 ITUch variability in the actual vs measured emissions rates and that
32 Program (M2014-004 Phase NYSEARCH |aerial platforms can be properly validated for i " we needed to colfect more dafa and separate the results into bins of very $10,393 $28,188
e prioritizing segments for main replacement
li1aAllb) application in the complex gas distribution roQrans, low flow rate, low flow, medium and high flow rate. With the independent
environment; particularly those systems in urban prog . statistician showing this variebility in terms of accuracy and precision, the
and/or congested areas. funding group decided that we could not proceed to live field tests, but
instead asked for a second round of controfled testing.
This project will: {a) build a hardness tester This project has safety and economic benefits: The feasibility study was The and
Hardness Testing — Feasibility :}:?Orra:::m: :x;zzfﬁ:fgffé{;::m Reduce cost to carry out non-destructive testing program has been outlined. The plan is ta mtegrats the hardness
Study with Robotic Platform — Lnpiggable pipelines, able to carry out hardness testing of pipelines. The ability to carry out tester module info the EXP 20/26 platform. The timing of this work
kS Phase Il Invondane ;¢ cting fram the interior of a pipeline, and (o) {SUCh Non-destructive tests inline avoids hydra |depends on our success it finalizing the design and i finding a ive field
(M2011-006 Robotics Supparting bl P y +|testing or expensive and disruptive test site for testing the hardness fest moedule. We are seeking testing
Technologies, Phase [Xb) [demonstrate the ability to cary out such a testat| | ' o ion o carry out the same task from  |sites from the NYSEARCH funders for work to be conducted in the
' the specification standards met by portable b nd y summer or fall
hardness testers available in the market today. above ground. B
The work proposed by tnvondane involves: (a) |This project has safety and economic bensfits:
the laboratory testing of bend inspection using
the existing MFL sensors in order to validate the | This project will allow us to add to the existing
results of the numerical studies carried out in the|capabilities of the Explarer robots for the
Design, Construction, and Testing feasibility study, (b) implementing design inspection of unpiggable pipslines. The MFL il be initi
" " t L sensor for bends will be initiated once the Explorer 6/8 ML
N of Magnetic Flux Leakage (MFL) Invondane [changes to the magnetic bars to improve bend sensor concept and preliminary design is completed. 7’:9 project is in
Sensor for Inspection of Bends in inspection capabiiities, (¢} testing the new conjunction with Explorer 6/8 MFL Sensor projects :
Unpiggable Pipelines - Phase VII-b magnetic bars on Explorer 20/26, (d) developing ” o projects.
the algorithms to handle the data from such
inspections, and (e} developing the sizing
routines for defects in bends. The proposed
work scope is divided into five tasks,
Compete a comprahensive review of the state. This project has a safety benefit The first part of the program will be to perform a literature search to help
e ! . with the development of tests protocols for the study. Further, Monelf
of-the-art methodology to measure natural gas | Better understanding mercaptan level needed P y
3 " . ith ™ needs to build an olfactometer test apparatus that is spedific to the data
Odor Detection Threshold Stud Monell Senses odorants and mixtures and to determine wi to be detectable (recognition). Promote a safe that is necessary for testing random individuals and gaining statistical
% 4 updated methods the range of detection and d reliable distributi td g gaming
e ¢} and reliable distribution system. P B
(M2016-002) Center readily detectable (tecognition) thresholds for confidenice on the sensitivity and variability of where mercaplans are first
mercay o e i me%amml e distribution sensed (threshold levels) and then at what concentration the mercaptans
sec(orp g are sensed /recognized as being the presence of natural gas. The lests
: will be on two 3p. and one mixture.
This project has an economic benefi The first part of the feasibility study that is ongoing focuses on traditional
Standoff Gas Flow Imaging and This is a feasibility study of the Schisiren Optical |This will assist in prioritizing the repairaf |/ ¥98:8i28 S:Z?; Bca’zzx’mmﬁf#::’eﬁn;“ge’ ?;;:r e:’ C’;’g’)l’v’g’e
36 Analysis System Proof of Concept SRIFIoViz  |Imaging Technology and is designed to examine [grade 3 leaks by their rate of emission and ’ par $38691

(M2015-002)

whether methane emissions quantification
measurements can be performed.

this leak rate information can also be used in
prioritizing segments for main replacement
I2 fg rams

GO milestone) is designed to miniaturize the large oplics from the
Traditional system and once again show applicable measurements and
imaging analysis on a more portable benchtop handheld system.
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Southwest Gas Arizona Research
2015 Summary Report & 2016 Plan
April 1, 2016

Research Apr. ™5 - Mar. *16 | Apr. "16 - Mar."17
Ref. No Organization/Project Name Performer Projoct Description Potential Benefits to AZ Customers Status Fundin, Funding
The overall objective of the proposed programis [This project has a safety banefit,
to develop and test a helical antenna and signal
processing system for RFID technology Improved tracking of distribution pipeline NYSEARCH/Engie program is set up to design and test the RFID for PE
Development & Testing of RFID lembedded on coiled PE pipes that work inall information for integrity management and coiled pipe and then ine if the tech is mesting ificati
37 Tag for Coiled PE Pipe (M2016- Engie soil conditions. The goal of this work is to locating PE pipe. that are required by NYSEARCH funders in North America. If proof-of
003) determine whether RFID technology, that is concept is successful then a next phase would be planned for fieid
currently applied to straight segments of pipe, testing. This RFID technalogy not only allows tracking and traceability of
can be re-designed and effactively applied to PE PE pipe but it serves as a PE pipe locator.
coiled pipe as installed in trenchiess
ay
Subtotal NYSEARCH $191,690
Other
This project has a safety benefit. Southwest Gas (SWG) and ASLI have been monitoring and collecting
weather data since July 2014. There are four locations in Arizona-
Better ur ding of Tempe, Tucson, Yuma, and Builhead City. Two locations in Nevada-
To determine soil temperatures at burial depths |conditions of underground facilities. Promote |Hand! and Carson City. One location in Barstow, Califomia. The
for natural gas pipslines in Southwest Gas' a safe and reliable distribution system. P © sensors were placed at depths of 6-inch, 24-inch, 36-inch,
Arizona State operating territories and perform analytical and and 42-inch below the pavement and dirt. Moisture sensors were
38 Temperature Study University (ASU) testing services regarding soils, underground installed at depths of 6-inch, 24-nch, and 36-inch below the pavement $76,991 $47,690
temperature sensing, data gathering, data and dirt. Each temperature station is self-sufficient as dual solar panels
analysis and testing validation. are used to generate power for the Data loggers and the sensor reading
are continuously taken at &-minute intervals. Annual average
temperaturas at each site both dirt and pavement have been computed
at each depth from July 2014 through July 2015, Data from all sites will
be continuously monitored and downloaded weekly.
e oncive of the JZL'.’Q.E"@HE?TQ ‘zn‘"’ T projoct has salfety and economic bNETs: 71, i huids upon the resulls o a prior JIP that validated the abity fo
" " . . . use of hardness test data from field portable testers to determine the
situ) nondestructive analyses to determine Reduce the cost in determining the pipe " . .
- y N lower bound of expected pipe base metal yield strength. The results
. . strength and toughness of pipe base metal and  [material propertiss (e.g., strength) of stee) P - ) gt
Joint Industry Project (JIP)- ERW and flash welded seams). The ipe for pipeline intsgrity purposas. indjcate that by considering mutiple dala sets consisting of hardness
39 Improved In-Situ Determination DNvGL  [s8ams ( ‘ cams). 1he  (pipe for pipe grity purposes. data, steel composition, and stesl microstructure some estimates of $14,161
" " ability to nondestructivety determine mechanical -
of Pipe and Weld Properties ‘ " © PRURTIN P toughness for both the base metal and seams are possible, The same
properties directly influences pipeline integrity A o . .
N e types of data can provide improved ability to estimate the yield strength of
[2ssessments (i, significance of flaws) and base metal and seams, A draft final report has been issued for review b;
supparts confirmation of MAOP validity when P merators g P 4
records are incomplete or not verified. .
This project has safety and sconomic benefits:
The objective of this proposal is to fastrack the Timberiine designed & manufactured working keyhole prototypss of a 3"
" " [development of a group of PE pipe tools for improved safety in performing installation and |steeving cutter, a 24"1" pipe cutter tool, and camera insertion tool.
40 Keyhole Tool Fastrack Timberline Tool [ thwest Gas Corporation to be used in maintenance of PE pipa while using key hole | Timberfine will continue fo work towards refining thess profotypes based $17.97
keyhole excavation operations. method for accessing the pipe. on feedback from SWG.
To ovaluale the use of Picarro Surveyor system |11 PTOI2et s safety and econormic benSfts: | i/, oy arcns nave taken place from the 3rd quarter of 2075 through
for determining leaks. Picarro witl provide the \mproved accuracy in pinpointing hard to find the 1st quarter of 2016. The evaluations have demonstrated that the
Ll Picarro Surveyor Field Triat SWG lequipment, training, driving protoco! and assist Ig;is In addition, );edScegocostsgin inpointi technolagy is able to find leaks. Analysis of the data and processes $110,052
in the validation process. ook h PINROINNG| tiizeg during the field triais will be completed in the 2nd querter of 2016,
) Based on this analysis, further field trials may be conducted,
Subfotal Other Allocation|___$219,180 |
Apr. 15 - Mar. *16 | Apr. 16 - Mar, "7

2)

3
4

Total Dollars Allocated
Total Available Research Dollars|
Available Dollars,

Seneral Notes:
1) Total authorized collection in Final Order is $688,712 per year. Funding is collected in a deferrad balancing account.
Proposad projects reflected in current or proposed funding year may change. Somae projects may i

pending progi or proposed projects may not materialize due to lack of support.

In addition, research organizations meet and discuss new and existing projects at various times of the year - this document reflects projects and information as of the date of this document,
Actual aliocation amount may change due to changes in projects described in item #2 above or due to number of companies that uitimately fund a project.

using alf

dollars as

R&D project prop:

pprop!

are received.

Funding Funding
$688 712 $688 712

$688,712 $569,535
0 -$118,177
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